The family Hyphomicrobiaceae, belonging to the order Rhizobiales, class Alphaproteobacteria, phylum Proteobacteria, comprises 19 genera at the time of writing (see List of Prokaryotic Names with Standing in Nomenclature, http:// www.bacterio.net/-classifgenerafamilies.html#Hyphomicrobi aceae). Most members of the family Hyphomicrobiaceae are aerobic chemoheterotrophs. A few representatives can grow anaerobically by denitrification or fermentation. These bacteria have been isolated and reported worldwide in various environments such as soils, marine environments, freshwater lakes and streams. (Oren & Xu, 2014) . In the course of an investigation of bacterial diversity of soil, strain M48
T was isolated from a soil sample contaminated with chloroethylene, collected at the Wan-ju industrial complex (GPS: 358 549 45.50 N 1278 119 58.30 E) in South Korea. In this paper, strain M48
T was characterized using a polyphasic approach and is shown to represent a novel species in a new genus of the family Hyphomicrobiaceae.
To obtain methanol-utilizing bacterial strains, 1 g soil was incubated in a mineral salt medium (Atlas, 2004) amended with methanol (200 p.p.m.) and incubated at 30 8C for 3 days under aerobic conditions. After enrichment, the soil/bacterial suspension was diluted and spread onto TSA (Difco), and incubated at 30 8C for 3 days. Single colonies on the plates were purified by transferring to new plates and incubating once again under the same conditions. The colonies were tentatively identified using 16S rRNA gene sequence analysis utilizing EzBioCloud (Kim et al., 2012) and NCBI BLAST. Reference strains used in this study were obtained from KCTC (Korean Collection for Type Cultures), JCM (Japan Collection of Microorganisms) and DSMZ (Deutsche Sammulng von Mikroorganismen und Zellkulturen). Devosia chinhatensis KCTC 23841 T (Kumar et al., 2008) , Devosia insulae KCTC 12821 T (Yoon et al., 2007) , Vasilyevaea enhydra JCM 21106 T (Yee et al., 2010) and Devosia psychrophila DSM 22950 T (Zhang et al., 2012) were routinely grown on TSA plates at 25 8C.
For identification of the novel strain, the 16S rRNA gene was amplified using universal bacteria primers (27F and 1492R) and the amplicon was sequenced using the universal primer sets 27F (59-AGAGTTTGATCMTGGC TCAG-39), 518F (59-CCAGCAGCCGCGGTAATACG-39), 800R (59-TACCAGGGTATCTAATCC-39) and 1492R (59-TACGGYTACCTTGTTACGACTT-39). The sequences obtained were assembled using SeqMan software (DNASTAR). For phylogenetic analysis, the 16S rRNA gene sequences of related species were obtained from the GenBank database and trimmed with the BioEdit program (Hall, 1999) . Phylogenetic trees were reconstructed in the MEGA5 program (Tamura et al. 2011) , and pairwise distances were calculated with Kimura's two-parameter model (Kimura, 1983) with 1000 replicates which was also conducted to obtain confidence levels for the branches (Felsenstein, 2009) . Phylogenetic trees were determined using neighbour-joining, maximum-parsimony and maximum-likelihood methods (Felsenstein, 1981; Saitou & Nei, 1987) .
For observation of optimum growth conditions, cultures were incubated in tubes containing TSB media at various temperatures (4, 10, 15, 20, 25, 28, 30, 37 and 42 8C), pH (3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 13 ; pH adjusted with acetate for acid and Tris for alkali), and NaCl concentrations (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4 and 5 %, w/v). The turbidity of each triplicate tube was measured at 600 nm using a spectrophotometer. Cell morphology was observed by light microscopy (61000 magnification) and transmission electron microscopy of cells grown on TSA for 2 days. Colony morphology was examined on TSA plates that were incubated at 30 8C. Gram-staining was performed by the classical Gram procedure described by Doetsch (1981) . Utilization of C1 compounds were analysed with methylamine-HCl, formate, trimethylamine and CO 2 amended in mineral salt medium (Atlas, 2004) and the growth was monitored for up to 3 weeks. Catalase and oxidase activities were measured using 3 % (v/v) hydrogen peroxide solution and 1 % (w/v) N, N-dimethyl-p-phenylenediamine, respectively. Biochemical properties and enzyme activities were analysed using the API ZYM, API 20NE and API ID32GN strips according to the recommendations of the manufacturer (bioMérieux). Antibiotic sensitivity tests were performed using antibiotic discs containing the following (mg per disc): ampicillin (10), gentamicin (10), ceftazidime (50) and ciprofloxacin (5). Strains were dispensed in TSB and the turbidity adjusted to 1.0, before swabbing onto TSA. Antibiotic discs were applied onto the agar and incubated for 3 days. Strains were classified as sensitive to an antibiotic if an inhibition zone was observed around the disc, and resistant if an inhibition zone was absent.
Chemotaxonomic characteristics of strain M48
T were investigated along with the reference type strains using standard analytical methods. For the analysis of cellular fatty acid methyl esters, cells were grown on TSA for 2 days at 30 8C, and fatty acids were identified with the Sherlock Microbial Identification System (TSBA version 6.0; MIDI), produced by MIDI (1999) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) , and analysed by two-dimensional TLC. The following reagents were used for detection of total lipids, free aminolipids, phospholipids and glycolipids: 10 % molybdophosphoric acid (150 8C at 10 min), 0.2 % ninhydrin (150 8C, 5 min), molybdenum blue and a-naphthol reagent, respectively. Isoprenoid quinones were extracted according to the method of Collins & Jones (1981) and then analysed by HPLC MD-2015 UV detector (JASCO).
The chromosomal DNA of strain M48
T was extracted using HiGene Genomic DNA prep kit (BIOFACT). For analysis of G+C content, purified genomic DNA was treated with nuclease P1 and alkaline phosphatase to be enzymically degraded into nucleosides. The resulting nucleosides were analysed using reverse-phase HPLC (Tamaoka and Komagata, 1984; Mesbah et al., 1989) . DNA-DNA hybridization experiments were performed based on the method described by Ezaki et al. (1989) . Hybridization was performed with five replications; the highest and lowest values were excluded, and the mean of the remaining three values was quoted as the DNA-DNA hybridization value.
Strain M48
T was an aerobic, Gram-stain-negative, motile, short rod-shaped bacterium with a single flagellum (Fig. S1 , available in the online Supplementary Material). Strain M48 T cultured on TSA agar at 30 8C formed cream, circular, and convex colonies with entire margin after 2 days. Growth occurred at 20-37 8C, pH 5-12 and in the presence of 0-3.5 % (w/v) NaCl. Optimum growth conditions were 30 8C, pH 7 and 0-1.5 % NaCl. Growth was supported with the C1 compounds methanol and CO 2 , but not with other compounds. Physiological and enzymic activities of strain M48
T are summarized in the species description and compared with reference type strains in Table 1 T (95.6 %) and D. psychrophila Cr7-05 T (95.5 %). In the phylogenetic trees (Fig. 1) , strain M48
T was clearly separated from the Devosia clade, as evidenced by the high bootstrap value. The maximum-parsimony analysis and maximum-likelihood analysis also clearly showed that strain M48
T represents a novel genus and species of bacteria.
T possesses C 18 : 1 v7c 11-methyl, C 16 : 0 , C 19 : 0 cyclo v8c and C 18 : 1 v7c as major fatty acids. In particular, C 19 : 0 cyclo v8c distinguishes strain M48
T from closely related species which lack this fatty acid (Yoon et al., 2007; Kumar et al., 2008; Yee et al., 2010; Zhang et al., 2012) . The cellular fatty acid profiles of strain M48
T and the related type strains are shown in Table 2 . The polar lipid components of strain M48
T include diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE) and dimannosyldiacylglycerol (DMG) (Fig. 2) . The predominant quinone of strain M48
T was ubiquinone Q-10, in agreement with closely related species (Yoon et al., 2007; 
Devosia epidermidihirudinis E84 T (KC254735)
Devosia limi LMG 22951 T (AJ786801)
Devosia chinhatensis IPL18 T (EF433462)
Devosia subaequoris HST3-14 T (AM293857)
Devosia riboflavina DSM 7230 T (AJ549086)

Devosia crocina IPL20 T (EF433461)
Devosia soli GH2-10 T (DQ303125)
Devosia neptuniae J1 T (AF469072)
Devosia yakushimensis Yak96B T (AB361068)
Devosia insulae DS-56 T (EF012357)
Vasilyevaea mishustinii 17 T (FJ560749)
Vasilyevaea enhydra 9b T (GQ221761)
Devosia albogilva IPL15 T (EF433460)
Devosia geojensis BD-c194 T (EF575560)
Devosia pacifica NH131 T (KF111722)
Pelagibacterium halotolerans B2 T (CP003075) for DNA-DNA hybridization between the reference strains are shown in Table S1 .
Pelagibacterium luteolum 1_C16_27 T (EF540455)
On the basis of these data, we suggest that strain M48 T is clearly distinguished from phylogenetically related genera and represents a novel species of a new genus in the family Hyphomicrobiaceae, for which the name Methyloterrigena soli gen. nov., sp. nov. is proposed.
Description of Methyloterrigena gen. nov.
Methyloterrigena (Me.thy.lo.ter.ri9ge.na. N. Gr. n. methyl methyl radical; L. fem. n. terrigena born from the earth; N.L. fem. n. Methyloterrigena methyl-utilizing bacterium born from the earth).
Cells are aerobic, Gram-stain-negative and short rodshaped. C 18 : 1 v7c 11-metyl, C 16 : 0 , C 19 : 0 cyclo v8c and C 18 : 1 v7c are the dominant cellular fatty acids. The major ubiquinone is Q-10. Phylogenetically the genus belongs to the family Hyphomicrobiaceae.
The type species is Methyloterrigena soli.
Description of Methyloterrigena soli sp. nov.
Methyloterrigena soli (so9li. L. gen. n. soli of the soil).
Displays the following properties in addition to those described for the genus. Cells (0.2-0.5|1.0-1.5 mm) have single flagella. On TSA agar at 30 uC, forms cream, circular and convex colonies with entire margin. Growth occurs at 20-37 uC, pH 5-12 and in the presence of 0-3.5 % (w/v) NaCl. The optimum conditions for growth are 30 uC, pH 7. Oxidase-and catalase-positive. Tests for activity of a-chymotrypsin, cysteine arylamidase and lipase (C14) are negative. Production of indole and acid from glucose are not detected. Positive result in tests for activity of acid phosphatase, alkaline phosphatase, esterase (C4), esterase (C8), a-fucosidase, a-galactosidase, b-galactosidase, a-glucosidase, a-mannosidase, naphthol-AS-BIphosphohydrolase and trypsin. The C1 compounds, methanol and CO 2 are utilized as a sole carbon and energy source. The type strain, M48
T (5KEMB 224-262 T 5JCM 30821 T ), was isolated from chloroethylene-contaminated soil. The DNA G+C content of the type strain is 60.3 mol%. DPG, Diphosphatidylglycerol; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; DMG, dimannosyldiacylglycerol. 
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